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1
CONNECTOR HAVING STIFFENER COATED
WITH INSULATIVE LAYER

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to an electrical
connector, and more particularly to an electrical connector
having a stiffener capable of avoiding a fire.

2. Description of Related Arts

Universal Serial Bus (USB) interfaces are widely used in
various electronic devices. In recent years, a micro USB
interface is introduced to meet miniaturization and security
requirement of electronic devices. U.S. Pat. No. 7,682,199
discloses an electrical connector comprising an insulative
housing, a plurality of contacts retained in the insulative
housing and a metal shell. The insulative housing has a flat
plate-shaped fitting portion projecting from a body portion to
fit to a mating connector. The fitting portion has first and
second main surfaces that are opposite to each other and a pair
of side surfaces connecting between the main surfaces. Each
contact has a contacting portion disposed on the first main
surface. The fitting portion is provided with a metal cover
portion. The metal cover portion extends along a periphery of
the fitting portion to cover the second main surface and the
pair of side surfaces. However, the stiffener of prior art is
usually made of metal sheet with a good conductivity to
ensure enough intensity. It is easy to cause a fire or electric
shock because of the matal plate’s conduct when the electri-
cal connector is mated with the mating connector. Moreover,
the stiffener is placed close to the contacts for miniaturization
so that there is an odds-on chance to produce a fire between
the stiffener and the contacts, even contributes to damage to
the connector or applicance.

An electrical connector having a matal plate capable of
avoiding a fire is desired.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to pro-
vide an electrical connector having a matal plate capable of
avoiding a fire.

To achieve the above object, An electrical connector com-
prising: an insulative housing having a base portion and a
tongue portion extending forwardly from the base portion, the
tongue portion defining a plurality of terminal-receiving slots
and having an upper surface, a bottom surface, a pair of side
surfaces and a fore-end surface; a plurality of terminals
retained in the terminal-receiving slots of the insulative hous-
ing, each terminal having a contacting portion partly exposed
to the bottom surface of the tongue portion; and a stiffener
affixed to the insulative housing and having a top plate cov-
ering an upper surface of the tongue portion, said stiffener
defines an insulative region against which a plurality of molds
resisted in insert-molding the stiffener with the insulative
housing, said insulative region plated with an insulative layer.

Other objects, advantages and novel features of the inven-
tion will become more apparent from the following detailed
description when taken in conjunction with the accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective, assembled view of an electrical
connector referred in a first embodiment;

FIG. 2 is a perspective, assembled view of the electrical
connector, taken from a different view with respect to FI1G. 1;
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FIG. 3 is a perspective, partly exploded view of the elec-
trical connector, showing a metal shell separated from an
insulative housing;

FIG. 4 is a perspective, exploded view of the electrical
connector with respect to FIG. 1;

FIG. 5 is a perspective, exploded view of the electrical
connector, taken from a different view with respect to FIG. 4;

FIG. 6 is a perspective view of a stiffener of the electrical
connector referred in a second embodiment;

FIG. 7 is a perspective view of a stiffener of the electrical
connector referred in a third embodiment;

FIG. 8 is a perspective view of a stiffener of the electrical
connector referred in a forth embodiment;

FIG. 9 is a perspective view of a stiffener of the electrical
connector referred in a fifth embodiment;

FIG. 10 is a perspective view of a stiffener of the electrical
connector referred in a sixth embodiment; and

FIG. 11 is a perspective view of a stiffener of the electrical
connector referred in a seventh embodiment.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Reference will now be made in detail to the preferred
embodiment of the present invention.

Referring to FIGS. 1 to 11, an electrical connector 100 of
the present invention comprises an insulative housing 1, a
plurality of terminals or contacts 2 and a stiffener or shielding
plate 3 affixed to the insulative housing 1 and a metal shell 4
enclosing the insulative housing 1. The electrical connector
100 defines a front-to-back direction and a tranverce direction
perpendicular to the front-to-back direction in a horiszotal
plane referring to FIG. 1.

Referring to FIGS. 3 to 5, the insulative housing 1 com-
prises a base portion 11 and a tongue portion 12 extending
forewardly from the base portion 11. The top of the base
portion 11 is formed with a pair of recesses 111. The insula-
tive housing 1 has numbers of resisting boards 112 located
around the base portion 11 in a horiszotal plane. The tongue
portion 12 defines an upper surface 121, a bottom surface 122,
a pair of side surfaces 123 and a fore-end surface 124. The
upper surface 121 is formed with a pair of protruding boards
1211, numbers of first apertures 1212 and second apertures
1213. Each protruding board 1211 is shaped like a narrow
strip and extends along a lefi-to-right direction. The two
protruding boards 1211 are spaced at regular intervals along
a front-to-back direction to firmly fix with the stiffener 3. The
second apertures 1213 are located between the two protrud-
ing boards 121 in a line. The bottom surface 122 is formed
with numbers of terminal-receiving slots 1221 communicat-
ing with the corresponding first apertures 1212 for receiving
the terminals 2. Each second aperture 1213 is placed between
every two contiguous terminal-receiving slots 1221. The first
apertures 1212 are used to locate the molds (not shown) used
to confine the terminals 2, while the second apertures 1213
communicate with the terminal-receiving slots 1221 to locate
the molds fused to confine the stiffener 3 in insert-molding
the stiffener 3 with the insulative housing 1. Both sides of the
fore end of the tongue portion 12 are formed with a projection
125 to cooperate with the stiffener 3.

Referring to FIGS. 1 to 2 and 4 to 5, Each terminal 2
comprises a panel-shaped contacting portion 21 received in
the terminal-receiving slot 1221, a fixing portion 22 retained
in the insulative housing 1 and a soldering portion 23 for
soldering onto a printed circuit board (not figured). Each
contacting portion 21 is exposed to the bottom surface 122 of
the tongue portion 12 and formed with a curved portion 211
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on a free end. Each curved portion 211 is embedded the
tongue portion 12 to increase the holding force between the
terminals 2 and tongue portion 12 so that it prevents the
contacting portions 21 of the terminals 2 warping upwardly
and seperating from the tongue portion 2. In this embodiment,
the number of the terminals 2 is five and the array of the
terminals 2 meet the interface standard of a Micro USB.
Therefore, the number of the first apertures 1212 in each row
is five and the number of the second apertures 1213 is four.

Referring to FIGS. 3 to 5, the stiffener 3 comprises a top
plate 31 covering the upper surface 121 of the tongue portion
12, a pair of side plates 32 bent and extending along both sides
of'the top plate 31, a fore plate 33 bent and extending from the
front of the top plate 31 and a pair of fixed plates 34 extending
lateraly from the both sides of the top plate 31. The two side
plates partly cover the two side surfaces 123 of the tongue
portion 12 and the fore plate 33 partly covers the fore-end
surface 124 of the tongue portion 12. The two fixed plates 34
are respectively placed in the two sides of a rear end of the top
plate 31 and partly retained in the base portion 11 while the
fixed plates 34 are partly exposed to the base portion 11. The
top plate 31 has a pair of grooves 311 corresponding to the
protruding board 1211 of the tongue portion 12. The stiffener
3 is formed with a vacant portion 331 located between the side
boards 32 and the fore board 33 and corresponding to the
projections 125 of the tongue portion 12.

The stiffener 3 is made of a metal sheet and defines an
insulative region 313 with an insulative layer 30 formed on. A
plurality of molds are resisted by the insulative region 313 in
insert-molding the stiffener 3 with the insulative housing 1.

Referring to FIGS. 1 to 5, the metal shell 4 includes a
tube-shaped main body 41 and a pair of soldering legs 42 bent
and extending downwardly from main body 41. A rear edge of
the main body 41 resists against the resisting board 112. The
main body 41 includes a top wall 411, a bottom wall 412 and
a pair of side walls 413 connecting the top wall 411 and the
bottom wall 412. The top wall 411 has a pair of sunken portion
4110 resisted against the recess 111.

Referring to FIGS. 1 to 5, in a first embodiment, the insu-
lative layer 30 covers all the surfaces of the stiffener 3 con-
taining the insulative region 313 so that the stiffener 3 gets the
much more efficient insulation. However, considering prod-
ucts’ practical requirements and the production costs, it is not
necessary to coat the stiffener 3 completely with the insulative
materials on many occasions.

Referring to FIG. 6, in a second embodiment, the insulative
region 313 consists of a plurality of insulative segments cor-
responding to the second aperture 1213 accommodating the
molds and coated with the insulative layers 30. Referring to
FIG. 7, in athird embodiment, the insulative layer 30 is coated
on the insulative region 313 and extends to the whole surface
between the two grooves 311 of the top plate 31.

Referring to FIGS. 8 to 11, in forth to seventh embodi-
ments, the insulative layer 30 is coated on the insulative
region 313 of the top plate 31 and extends to the whole inner
surface of the top plate 31. The insulative layer 30 further
extends to an inner surface or an outer surface of the side
plates 32 or all above. Besides, the insulative layer even
extends to an inner surface or an outer surface of the fore plate
33 or all above.

Referring to FIGS. 5 to 11, the differences of the first
embodiment to seventh embodiment are the locations and the
dimensions of the insulative layer 30. In practice, the location
of the insulative layer 30 is optionally placed to meet the
different insulative requirement. However, the insulative
layer 30 at least should be coated on the insulative region 313
of the stiffener 3.
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The material of the insulative layer 30 can be PTFE (short
for Polytetrafiuoroethylene), resin or an insulative lacquer
and so on. The insulative layer 30 is coated to the stiffener 3
via an electroplating process, electrophoresis or direct daub-
ing in the present invention. In addition, the insulative layer
30 of the stiffener 3 is treated by oxidation and formed as an
insulative oxide layer.

Due to the oriental holes accommodating the molds like the
second aperture 1213, the stiffener 3 facing the tongue por-
tion 12 is close to the terminals 2. Therefore, the insulative
layer 30 formed on the insulative region 313 can effectively
prevent a fire produced by the bad and wrong contact between
the terminal 2 and the stiffener 3.

While a preferred embodiment in accordance with the
present invention has been shown and described, equivalent
modifications and changes known to persons skilled in the art
according to the spirit of the present invention are considered
within the scope of the present invention as described in the
appended claims. Understandably, the apertures 1212 or 1213
may be later filled with insulative material optionally so as to
prevent the terminals 2 and the stiffener 3 from being exposed
to the opposite surfaces via such apertures 1212 or 1213 and
further reinforce the strength of the whole tongue portion 12,
once the housing 1 and the terminals 2 and stiffener 3 are
secured together via an insert-molding process.

What is claimed is:

1. An electrical connector comprising: an insulative hous-
ing having a base portion and a tongue portion extending
forwardly from the base portion, the tongue portion defining
a plurality of terminal-receiving slots and having an upper
surface, a bottom surface, a pair of side surfaces and a fore-
end surface;

a plurality of terminals retained in the terminal-receiving
slots of the insulative housing, each terminal having a
contacting portion partly exposed to the bottom surface
of the tongue portion; and a stiffener affixed to the insu-
lative housing and having a top plate covering an upper
surface of the tongue portion, said stiffener defines an
insulative region against which a plurality of molds
resisted in insert-molding the stiffener with the insula-
tive housing, said insulative region coated with an insu-
lative layer;

wherein said top plate of the stiffener is formed with a pair
of grooves extending transversely and arranged along a
front-to-back direction, and the insulative layer is
formed between the pair of grooves and facing the
tongue portion.

2. The electrical connector as claimed in claim 1, wherein
said insulative layer is at least formed on a surface of the top
plate facing the tongue portion.

3. The electrical connector as claimed in claim 1, wherein
said tongue portion has a plurality of second apertures com-
municating with the terminal-receiving slots for accommo-
dating a plurality of molds, and the insulative region consists
of'a plurality of insulative segments plated with the insulative
layer corresponding to the second apertures.

4. The electrical connector as claimed in claim 1, wherein
said stiffener further has a pair of side plates extending later-
ally from the top plate and at least covering part of the side
surfaces of the tongue portion and said insulative layer
extends to the surfaces of the side plates.

5. The electrical connector as claimed in claim 1, wherein
said stiffener further has a fore plate extending forwardly
from the top plate and covering at least part of the fore-end
surface of the tongue portion and said insulative layer extends
to the surface of the fore plate.
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6. The electrical connector as claimed in claim 1, wherein
said stiffener also has a fixed plate extending laterality from a
rear edge of the top plate and retained in the base portion of
the insulative housing.

7. The electrical connector as claimed in claim 1, wherein
said insulative layer of the stiffener is made of Polytetrafiuo-
roethylene, resin or an insulative lacquer.

8. The electrical connector as claimed in claim 1, wherein
said insulative layer of the stiffener is plated to the stiffener
via an electroplating process, electrophoresis or direct daub-
ing or said insulative layer is treated by oxidation and formed
as an insulative oxide layer.

9. An electrical connector comprising: an insulative hous-
ing including a base and a mating tongue extending forwardly
therefrom in a front-to-back direction, the mating tongue
forming opposite surfaces in a vertical direction perpendicu-
lar to said front-to-back direction;

a plurality of contacts disposed in the housing with con-

tacting sections exposed upon the first surface;

a metallic shielding plate applied upon the second surface;

the shielding plate and the contacts and the housing being
commonly secured together via an insert-molding pro-
cess;

a plurality of first through holes extending through the
mating tongue in the vertical direction, aligned with the
corresponding contacts around the first surface, respec-
tively, and exposed to an exterior around the second
surface upon finishing the insert-molding process;

a plurality of second through holes extending through the
mating tongue in the vertical direction, and alternately
arranged with the contacting sections of the correspond-
ing contacts, in a transverse direction perpendicular to
both said front-to-back direction and said vertical direc-
tion; wherein each of said second through holes is
exposed to the exterior around the first surface upon
finishing said insert-molding process and covered by the
shielding plate around the second surface in the vertical
direction; wherein

the shield plate defines a plurality of insulative regions at
least confronting and aligned with the corresponding
second through holes in the vertical direction, respec-
tively;

wherein said insulative region is an insulative layer coated
upon the shielding plate.

10. The electrical connector as claimed in claim 9, wherein

each of said insulative regions is rectangular.

11. The electrical connector as claimed in claim 9, wherein
the first through holes are dimensioned and configured to be
used with core pins of a mold for supporting the contacting
sections, and the second through holes are dimensioned and
configured to be used with core pins of another mold for
supporting the shielding plate during the insert-molding pro-
cess.

12. The electrical connector as claimed in claim 9, wherein
the mating tongue forms at least one raised portion around the
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second surface corresponding to the first through holes, and
the shielding plate forms at least one opening to receive said
raised portion therein so as to isolate the shielding plate from
said first through holes transversely.

13. The electrical connector as claimed in claim 12,
wherein the first through holes and the second through holes
are not filled with external material after the insert-molding
process is finished.

14. The electrical connector as claimed in claim 12,
wherein the raised portion surrounds the corresponding sec-
ond through holes.

15. An electrical connector comprising: an insulative hous-
ing including a base and a mating tongue extending forwardly
therefrom in a front-to-back direction, the mating tongue
forming opposite surfaces in a vertical direction perpendicu-
lar to said front-to-back direction;

a plurality of contacts disposed in the housing with con-

tacting sections exposed upon the first surface;

a metallic shielding plate applied upon the second surface;

the shielding plate and the contacts and the housing being
commonly secured together via an insert-molding pro-
cess;

a plurality of through holes extending through the mating
tongue in the vertical direction, and alternately arranged
with the contacting sections of the corresponding con-
tacts, in a transverse direction perpendicular to both said
front-to-back direction and said vertical direction;
wherein

each of said through holes is exposed to an exterior around
the first surface upon finishing the insert-molding pro-
cess, and covered by the shielding plate around the sec-
ond surface in the vertical direction; wherein

the shield plate defines a plurality of insulative regions at
least confronting and aligned with the corresponding
second through holes in the vertical direction, respec-
tively;

wherein said insulative region is an insulative layer coated
upon the shielding plate.

16. The electrical connector as claimed in claim 15,
wherein the through holes are dimensioned and configured to
be used with core pins of a mold for supporting the shielding
plate during the insert-molding process.

17. The electrical connector as claimed in claim 15,
wherein a plurality of another through holes extend through
the mating tongue in the vertical direction, aligned with the
corresponding contacts around the first surface, respectively,
and exposed to the exterior around the second surface once
finishing the insert-molding process.

18. The electrical connector as claimed in claim 17,
wherein the mating tongue forms at least one raised portion
around the second surface corresponding to the first through
holes, and the shielding plate forms at least one opening to
receive said raised portion therein so as to isolate the shield-
ing plate from said first through holes transversely.
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